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(57) Abstract 

This invention relates to new lH-Pyrrol-l-y! and IH-IndoI-l- 
yl Aryl Sulphones of Formula (I) that may by useful in the medical 
therapy of retrovirus infections and in particular of HIV- 1 infections. 
The compounds reported herein may be used alone or in combination 
with other an ti retroviral compounds, preferably chosen among 
reverse transcriptase inhibitors such as, for example, nucleoside 
analogues, wherein: R" - NO2. NH 2 , halogen, NHCH2Z(Z - H, 
alkyl, aryl. heteroaryl). NHCOW (W - H, alkyl, aryl, heteroaryl); 
R 2 - H, halogen; R 3 - R 4 - H, NO2. NH 2 . CH 3 , halogen; R 3 - H, 
(2)-COX, (3)-COX, (X - OR. alkyl, aryl, CC1 3 , N(alkyl 2 ); R - alkyl cycloalkyl, aryl arylmethyt; (2)-CONHY (Y - H. alkyl, aryl)- R« 
H, halogen, NOj, NH 2 . OCH 3 ; A - H, phenyl; K - H, CHO, OhNCiHn, CH 2 NC4H 8 NCH 3 . 
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1H-PYRR0L-1-YL AND 1H-INDOL-1-YL ARYL SULPHONES, PROCESSES 
FOR THEIR PREPARATION AND USE FOR THE THERAPY OF HIV-1 
INFECTIONS. 

TECHNICAL FIELD 

5 This invention relates to new lH-PyrroI-l-yl and lH-Indol-l-yl Aiyl Sulphones that 
may be usefull in the medical therapy of retrovirus infections and in particular of HTV-1 
infections. 

BACKGROUND ART 

Viral infections represent health problems whose solution depends on the development 
10 of vaccines and/or selective antiviral dmgs, i.e. drugs that inhibit the multiplication of 
viruses without interfering with the growth of normal cells. 

Among viral infections, the AIDS pandemic has rised widespread concern and, 
following the identification of human retroviruses as its causative agents, several targets 
susceptible of selective inhibition have been identified in the multiplication cycle of 

15 human immunodeficiency viruses (HIV). One of these targets is the reverse transcriptase 
(RT), a virus-coded enzyme that can be inhibited by two different groups of compounds. 
The first group consists of nucleoside analogues such as 3 -azido-3'-deoxythymidine 
(AZT), 2\3 -dideoxyinosine (ddl), 2\3*-dideoxycytidine (ddC), 2\3 , -didehydro- 
2 \3'-dideoxy thymidine (D4T) which, upon activation by cellular kinases, compete with 

20 natural substrates and efficiently inhibit the reverse transcription of both HIV-1 and 
HTV-2. Compounds of this group have been described by Mitsuya et al, PNAS 82, 
7096-7100, 1985; Yarchoan et aL, Science 245, 412-415, 1989; Mitsuya et al y PNAS 
83, 1911-1915, 1986; Lin. et aL, Biochem.Pharmacol. 36, 2713-2718, 1987, 
The second group comprises non-nucleoside RT inhibitors (NNRTI) such as l-[(2- 

25 hydroxy-ethoxy) methyl]-6-phenylthio)thymine (HEPT), tetrahydroimidazo-[4,5,l- 
;^]-[l-4]-benzodiazepine-2(l//)-one and thione (TTBO), 6,11-dihydro-ll- 
cyclopropyl-4-methyldipyrido-[2-3-b:2 , J 3 , -e]-[l t 4]-diazepin-6-one (neviparine), 
bis-heteroaryl-piperazine (BHAP), which do not need activation by cellular enzymes, 
do not compete for the dNTP substrate site and specifically inhibit the multiplication of 

30 HIV-1 but neither of HT/-2 nor of other retro, RNA or DNA viruses. Compounds of 
this group have been described by Miyasaka et aL, J. Med. Cheia 32 ? 2507-2509, 1989; 
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Pauwcls et al, Nature 343, 470-474, 1990; Merluzzi et ai, Science, 250, 1411-1413, 
1990; Romero et a/., PNAS, 88, 8806-8810, 1991. 

The development of toxicity, which is a major problem with the nucleoside analogues, 
and the emergence of resistant mutants, which is of major concern with the NNRT1, are 
5 the most significant clinical limits of the above RT inhibitors. For this reason, the search 
for new antiviral compounds and the development of suitable therapeutic strategies 
aimed at reducing toxicity and preventing drug resistance is still a priority in the fight 
against AIDS. 
SUMMARY 

10 This invention relates to new compounds of general formula (I) 




wherein: 

R 1 = N0 2 , NH 2 , halogen, NHCH.Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 

alkyl, aryl, heteroaryl); 

R" = H, halogen; 
15 R 3 = R 4 = H, N0 2 , NH 2 , CH 3 , halogen; 

R" = H, (2)-COX, (3)-COX, (X = OR, alkyl, aryl, CC1 3 , N(alkyl 2 )); R = alkyl, 

cycloalkyl, aryl, arylmethyl; (2)-CONHY (Y= H, alkyl, aryl); 

R 6 = H r halogen, N0 2 , NH 2 , OCH 3 ; 

A = H, phenyl. 
20 k = H. CHO, CH 2 NC 5 H n , CH 2 NC 4 H 8 NCH 3 

The compounds of the invention may be usefull in the therapy of retrovirus infections, 

and in particular of HTV-1. They may be used alone or in combination with other 
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antiretroviral compounds, such as reverse transcriptase inhibitors and, in particular, 
nucleoside analogues. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 A and IB represent the behaviour of p24 antigen by various types of treatment. 
Figures 2A and 2B represent the behaviour of HIV-1 gag sequences by various types of 
treatment. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention allows to circumvent the prior art limits through the use of 
compounds of general formula (I) 




10 wherein: 

R 1 = N0 2 , NH 2 , halogen, NHCH 2 Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 
alkyl, aiyl, heteroaryl); 
R =H, halogen; 

R 3 = R J = H, NO,, NH 2 , CH 3) halogen; 
15 R S = H, (2)-COX, (3)-COX, (X = OR, alkyl, aryl, CC1 3 , N(alkyl 2 )); R = alkyl, 
cycloalkyl, aryl, arylmethyl; (2)-CONHY (Y= H, alkyl, aryl); 
R 6 = H, halogen, N0 2 , NH 2 , OCH 3 ; 
A =H, phenyl. 

K = H, CHO, CH 2 NC 5 H 11( CH 2 NQH 8 NCH 3 
20 Compounds of formula (I) and their chemical and physical charcteristics are reported in 
tables 1 and 2, respectively. 

Compounds of general formula (I) may be prepared by the processes described below. 
Nitroaryl pyrrolyl sulfones 1-35 were synthesized by reaction of respective 
benzenesulfonyl chlorides with alkyl pyrrole-2-carboxylates and 2-acetylpyrrole in the 
25 presence of potassium rerr-butoxide and 18-crown-6 (Scheme 1). 
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X = OR, alkyl. aryL Cd 3 . CON(alkyt), ; 

R = alkyl. cyc/oalkyl, aryl, arylmethvl; 

Y = H, alkyl, aryl; 

Z = H, alkyl, aryl, hciaoalkyl; 

W = H. alkyl, aryl. heteroaryl; 

K = CHO,CHjOH. 
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Nitroaryl indolyl sulfones 79-83 were obtained by phase transfer-reaction of respective 
benzenesulfonyl chlorides with indole or ethyl indole-2-carboxylate in the presence of 
n-tetrabutylammonium hydrogen sulfate in benzene - aqueous 50% potassium 
hydroxide medium (Scheme 2). 



Scheme 2 




Fe. CH,COOH 
(Ri=N0 2 ) 




84-88 



X = H, Q. NO!. OCH,. NH 3 ; 

Y = H. COOR. CONHj. CONHR, COR; 

R = H, aikyi, aryl. arylmethyL 
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Displacement of trichloromethyl group of l-(2-nitrobenzenesulfonyl)-2- 
trichloroacetyl-lH-pyrrole by amines afforded the corresponding amides 62-66. 
Iron powder reduction of nitro derivatives in glacial acetic acid by heating at 60*C for 2 
h furnished the related anilines 36-61, 67-71 and 84-88. 
5 Reaction of ethyl l-(2-amino-5-chlorobenzenesulfonyl)-lH-pyrrole-2-carboxylate 
with formaldehyde in the presence of sodium cyanoborohydride in methanol- 
hydrochloric acid afforded the required N-methyl derivative 76. In a similar way were 
prepared the N-alkyl derivatives 75, 77 and 78. 

Amides 72-74 were obtained by refluxing l-(2-amino-5-chlorobenzenesulfonyl)-lH- 
10 pyrrole-2-carboxylate with acyl chlorides in pyridine (73 and 74) or by treating with 
aceto formic anhydride (72). 

The processes for the preparation of the compounds according to the present invention 
are illustrated by the following examples. 
Example 1 

15 Condensation of arylsulfonyl chlorides with LFf-pyrrole-2-carboxyIic esters and 2- 
acetylpyrrole. Methyl l-(2-Nitrobenzenesulfonyl)-l/f-pyrrole-2-carboxylate. 

A solution of 2-methoxycarbonyl-lf/-pyn:ole (12.50 g, 0.10 mol) in dry THF (210 mL) 
was added dropwise to a well-stirred mixture of potassium rerr-butoxide (13.46 g, 0.10 
mol) and 18-crown-6 (2.83 g, 0.01 mol) in the same solvent (210 mL). After 15 min the 

20 suspension was cooled on an ice-bath and then treated by dropping with a solution of 2- 
nitrobenzenesulfonyl chloride (22.16, 0.10 mol) in dry THF (210 mL). Stirring was 
continued at room temperature for 3.5 h, then the mixture was concentrated to a small 
volume and the residue was shaken between ethyl acetate and water. The organic layer 
was separated, washed with brine and dried. Removal of the solvent furnished the crude 

25 product which was purified by chromatography on alumina (chloroform). Yield 58%, mp 
143'C (toluene/cyclohezane). ipi-NMR (DMSO-d6): 6 3.61 (s, 3H), 6.56 (t, 1H), 7.26 

(m, 1H), 7.75-8.05 (m. 4H), 8.16 ppm (dd, 1H). IR: v 1720 cm' 1 (CO). Anal. 
C12H10N2O6S (310.28) C, H, N, S. 
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Example 2 

Condensation of benzenesulfonyl chlorides with indole and ethyl 2- 
indolecarboxylate. l-(2-Nitrobenzenesidfonyl)-li/-indole. 

50% KOH (20 mL) was dropped while stirring into a solution of indole (2.34 g, 0.02 
5 mol) and n-tetiabutylammonium hydrogen sulfate (0.68 g, 0.002 mol) in benzene (40 
mL). After 5 min a solution of 2-nitrobenzenesulfonyl chloride (4.43 g, 0.02 mol) in 
benzene (20 mL) was added dropwise. Reaction was stiired at room temperature for 1 h. 
Every 20 min was added 2-nitrobenzenesulfonyl chloride (2.21 g, 0.01 mol) in the same 
solvent (10 mL). The mixture was diluted with water and the organic layer separated, 
10 washed with brine and dried. Removal of the solvent gave the crude product which was 
purified by passing through an alumina column (chloroform). Yield 93%, mp 98-100*C 
(toluene/cyclohexane). *H-NMR (CDCI3): 6 6.74 (d, 1H), 7.22-7.38 (m, 2H), 7.54- 
7.78 (m, 6 H), 7.85 ppm (m, 1H). Anal. C14H10N2O4S (302.30) Q H, N, S. 
Example 3 

15 Reduction of nitre group into amino. l-(2-Amino-4-chlorobenzenesulfonyl)-Lff- 
pyrrole. 

Iron powder (5.2 g) was added over a period of 15 min to a stirred solution of l-(2- 
nitro-4-chlorobcnzenesulfonyl)-lH-pyrrole (5.00 g, 0.017 mol) in glacial acetic acid 
(50 mL) while heating at 60*C, then the mixture was maintained at 60*C for 2 h. After 
20 evaporation of the solvent, the residue was shaken between ethyl acetate and water. 
Organic extracts were separated, washed with brine and dried. The residue was purified 
on alumina column (chloroform). Yield 83%, mp 167-168 # C (toluene/ligroin). 1 H- 
NMR (DMSO-d 6 ): 6 6.31 (t, 2H), 6.58-6.65 (m, 3H), 6.88 (d, 1H), 7.38 (t, 2H), 7.65 

ppm (d, 1H). IR: v 3380, 3480 cm"! (NH2). Anal. C10H9CIN2O2S (256.71) C, H, N, 
25 CUS. 

Example 4 

Aikylation of arainosters. l-(2-Methylaminobenzenesulfonyl)-l//-pyrn)le. 

NaBH3CN (0.32 g, 0.005 mol) Was carefully added into a mixture of l-(2- 
ammobenzenesulfonylHH-pyrrole (LOO g, 0.0045 mol), 37% aqueous formaldehyde 
30 (0.4 mL), 6N HC1 / CH3OH 1:1 (0.74 mL), methanol (18 mL). then reaction was stirred 
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at room temperature for 36 h. After concentration to a small volume the mixture was 
extracted with chloroform, washed with 5% NaHC03, then with brine and dried. 
Removal of the solvent furnished a residue which was purified on alumina column 

(dichloromethane/petroleum ether 1:1). Yield 45%, mp 134*C (ligroin). ifi-NMR 
5 (CDCI3): 8 2.87 (d, 3H), 6.15-6.35 (m, 3H), 6.67 (m, 2H), 7.15 (t, 2H), 7.40 (ra, 1H), 

7.72 ppm (dd, 1H). IR: v 3440 cm" 1 (NH). Anal. C11H12N2O2S (236.28) C, H, N, S. 
Example 5 

Acylation of atninosters. Example. Ethyl l-(2-Acetamido-5-chloro- 
benzenesulfonyI)-lif-pyrrole-2"carboxylate. 

10 Acetyl chloride (1.17 g, 0.0148 mol) was dropped into an ice cooled solution of l-(2- 
amino-5-chlorobenzenesulfonyl)-lH-pynole-2-carboxylate (1.00 g, 0.003 mol) in dry 
pyridine (10 mL), the reaction was refluxed overnight. After cooling mixture was poured 
on crushed ice, made acid with 12N HC1 and shaken with ethyl acetate. Organic layer 
was separated, washed with brine and dried. After evaporation of the solvent, the crude 

15 product was purified on silica gel column (chloroform). Yield 84%, mp 119-121*C 

(cyclohexane). *H-NMR (CDCI3): 6 1.26 (t, 3H), 2.23 (s, 3H), 4.18 (q, 2H), 6.36 (t, 
1H), 7.09 (m, 1H), 7.43-7.55 (m, 2H), 7.71 (m, 1H), 8.42 (d, 1H), 9.47 ppm (br s, 1H). 
IR: v 1650, 1720 (CO), 3250 cm" 1 (NH). Anal. C15H15CIN2O5S (370.80) C, H, N, CI, 
S. 

20 BIOLOGICAL ACTIVITY 

In order to describe the usefullness of compounds of formula (I) for the treatment of 
infections caused by retroviruses, herein will be presented the results of experiments 
aimed at evaluating: 

• potency, selectivity, spectrum and mode of anti-HTV activity; 
25 " cytotoxicity for normal human cells; 

• efficacy in suppressing the HTV-1 infection in long-term cultures. 

Compounds were solubilized in DMSO at an initial concentration of 100 mM and then 
were serially diluted in RPMI 1640. 

The following cell lines were used in cytotoxicity and antiviral assays: C8166 and MT- 
30 4 ? human CD4 + T-cell lines purchased from the American Type Culture Collection 
(ATCC). Cells were grown in RPMI-1640 medium supplemented with 10% FCS, 100 
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unils/mL penicillin and 100 fig/mL streptomycin. The cultures were incubated at 37 *C 
in a humidified, 5% C0 2 atmosphere. The absence of mycoplasma contamination was 
checked periodically by the Hoechst staining method. 

Human immunodeficiency viruses type-1 (HIV-1, m B strain) and type 2 (HTV-2, 
CBL-20 and ROD strains) were obtained from the supernatant of persistently infected 
H9/II1 B and CEM cells, respectively. Additional laboratory strains (MN, RF and 105/F, 
the latter an AZT-resistant strain) and a clinical isolate (CAMAS) were used. The HTV 
stock solutions were titrated in C8166 cells and kept at -80 *C until use, 
Anti-HIV activity, spectrum and mode of action. 

The activity of compounds against the HIV-1 multiplication in acutely infected cells 
was based on inhibition of the virus-induced cytopathogenicity (CPE) in MT-4 cells. 
Brielfly, 50 /*L of culture medium additioned of 10% FCS and containing lxlO 4 MT-4 
cells were added to each well of flat bottomed microtitre trays containing 50 of 
medium without or with serial concentrations of the test compounds. 20 (jL of a viral 
suspension were then added to give 100 CCID 5{ /well. After 4 days incubation at 37 # C, 
the number of viable MT-4 cells was determined by the 3-(4,5-dimethyithiazoI-2-yl)- 
2^-diphenyl-tetrazoiium bromide (MTI) method (Pauwels R. et a/., J. Virol. Meth. 20, 
309-321, 1988). Alternatively, cell-free culture supernalants were assayed by the HTV- 
1 p24 antigen enzyme-linked immunosorbent assay (EUSA, Abbott). Cytotoxicity of 
compounds was evaluated in parallel with their antiviral activity and was based on the 
viability of mock-infected cells, as monitored by the MTT method. As shown in Table 
3, representative compounds of the invention were found non-cytotoxic for MT-4 cells 
at concentrations higher than 100 yuM (see CQo column). Many of them were active 
against the HTV-1 multiplication at concentrations ranging from 1 to 20 fM (see EQq 
column), whereas five compounds turned out highly potent showing EC 50 in the 
submicromolar range. 

In order to determine whether these compounds were targeted at the RT, they were tested 
against the HTV-1 recombinant reverse transcriptase (rRT). Assays were performed at 37* 
for 30 min. in a 50 {A, reaction mixture containing 50 mM Tris-HCl (pH 7.8), 1 mM 
dithiothreitol, 80 mM KQ, 6 mM MgCl* 0.1 mg/mL BSA, 10 mM fa-dTTP (1 Ci/mmol), 
0.05 ODjfij units/mL of Poly(rA)-oligo(dT)j 0 and L6xl0" 3 units of enzyme (a unit was 
defined as the amount of enzyme necessary to incorporate 1 nmol of ["^HJ-dTMP into the 
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Poly(rA)-oligo(dT), 0 template in 1 min. at 37*). 40 yuL aliquots were spotted on glass fiber 
filters (Whatman GF/A) and processed for determination of trichloroacetic acid-insoluble 
radioactivity. With the exception of 72, 73 and 74 (Table 3), all compounds resulted 
inhibitory to the rRT at concentrations (see IC50 column) comparable to those active in cell 
culture-based assays. This confirmed that compounds of formula (I) with R 1 = NH2/NO2 
interfere with the HTV-1 multiplication by inhibiting the RT activity. 
Table 3. Cytotoxicity and anti-HTV-1 activity of compounds of general formula (I). 
Compd || "CCjo B EC*J c ICso* SD *SI 



1 


>300 


5.U 


7.5 


>ou 


2 


>300 


15 


22 


>20 


36 


>300 


22 


19.5 


>14 


37 


>300 


9.9 


8.0 


>30 


41 


>300 


0.18 


0.45* 0.09 


>1666 




>300 


0.08 


0.40* 0.05 


>3750 


43 


110 


0.22 


0.40* 0.14 


500 


44 


>300 


0.14 


0.27*0.10 


>2140 


45 


100 


0.40 


0.90* 0.12 


250 


72 


>300 


1 


>20 


>300 


73 


>300 


1 


>20 


>300 


74 


>300 


1 


>20 


>300 


iviiapine 


>300 


0.3 


0.60 


>1000 


AZT 


>20 


0.01 




>2000 



"Compound dose (\xM) required to reduce the viabihty of mock-infected MT-4 cells by 50%, as 
determined by the MTT method. 

b Compound dose (\iM) required to achieve 50% protection of MT-4 cells from the HIV-induced 
cytopathicity, as determined by the MTT method. Data represent mean values for three separate 
experiments. Variation among triplicate samples was less than 12%. 

c Compound dose(jxM) required to inhibit the HIV-1 rRT activity by 50% ± standard deviation. 
Selectivity index: CCso/ECso ratio. 
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The anti-HTV activity of compounds 41, 42 and 72 was evaluated also against additional 
HIV-1 laboratory strains (MN, RF), an highly AZT-resistant strain (105/F), a clinical 
isolate (CAMAS) and two HrV-2 strains (CBL 20, ROD). All the HIV-1 strains resulted 
sensitive (Table 4), whereas the HIV-2 strains were both unsusceptible to inhibition by 
5 compounds of formula (I). 



Table 4. Activity of compounds 41, 42 and 72 against different HTV strains 





'EC* 


Compd 




HIV- 


•1 




°HIV-2 






C NM 


C RF 


C 105/F 


d CAMAS 


CBL 20 


ROD 


41 


0.22 


0.24 


0.09 


0.35 


>100 


>100 


42 


0.03 


0.09 


0.08 


0.08 


>100 


>100 


72 


0.9 


1.4 


0.8 


1.0 


>100 


>100 


AZT 


0.01 


0.007 


>1.5 


0.007 


0.01 


0.02 



a Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 15%. 

b Compound dose (\iM) required to achieve 50% protection of C8166 cells from the HIV-2- 



induced cytopathicity. 

c Compound dose QM) required to reduce the number of syncytia by 50%. Untreated cultures 
contained 80 syncytia/field. 

d Compound dose (uM) required to reduce p24 levels by 50%. 

The activity of compounds 41, 42 and 72 was evaluated in cultures infected at different 
multiplicities by measuring p24 antigen levels. Nevirapine, AZT ddl and ddC were used 
as reference drugs. Interestingly, the compounds of the invention were inhibitory to 
HTV-1 also in cells acutely infected at high multiplicities of infection (m.o.i.). In this 
respect they behaved similarly to nevirapine and AZT, but differently from ddl and ddC. 
In fact, at m.o.i. > 1.0 the later were unable to prevent the viral breakthrough even when 
used at high concentrations. 
Cytotoxicity for normal human cells. 

In order to get more insights into the cytotoxic potential of compounds of formula (I), 41, 
42 and 72 were tested in vitro against peripheral blood lymphocytes (PBL) from HTV- 
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negative donors and bone marrow granulocyte/monocyte (CFU-GM) precursors from 
healthy individuals. AZT was used as reference drug. PBL and CFU-GM were obtained 
by separation on Fycoll-Hypaque gradients. After extensive washings, cells were 
resuspended (lxlO 6 cells/mL) in RPNfl-1640 with 10% FCS and incubated overnight to 
allow adhesion of the macrophages to the plastic. 



Table 5. Activity of compounds 41, 42 and 72 in cultures infected with HIV-1 at different 
multiplicities of infection. 



Compd | 




"EC* 






m.o.L 0.01 


ra.o.i. 0.1 


m.o.i. 1.0 


41 I 


0.18 


0.4 


1.2 


42 1 


0.08 


03 


0.9 


72 


0.9 


1.9 


4.7 


Nevirapine | 


0.1 


0.2 


0.7 


AZT 


0.008 


0.02 


0.09 


ddl I 


5.2 


15 


>20 


ddC I 


1.2 


3.7 


>10 



'Compound dose (|iM) required to reduce the level of p24 antigen by 50% at day 4 post infection. 
Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 15%. 



Cytotoxicity of compounds for activated PBL was evaluated by resuspending non- 
adherent cells at lxlO 6 cells/mL in growth medium and stimulating with PHA (2.5 
/zg/mL) for 24 hrs before dilution to 1x10 s cells/mL in medium containing PHA (2.5 
yUg/mL), IL-2 (50 U/mL) and various concentrations of the test compounds. Viable cell 
10 numbers were determined six days later. Under these conditions, untreated PBL were 
able to undergo exponential growth for up to four cell cycles, as determined by viable 
cell counts. For cytotoxicity evaluations in resting PBL, non-adherent cells were 
resuspended at high density (lxlO 6 cells/raL) and were treated for 3 days with the test 
compounds. Then, the cells were extensively washed to remove the inhibitors and were 
15 stimulated with PHA for 24 hrs before being diluted to lxlO 5 celis/mL in medium 
containing PHA and IL-2. Ceil viability was determined after incubation at 37*C for six 
days. CFU/GM (2xl0 5 /mL) were resuspended in Iscove medium containing 0.3% agar 
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and growth factors from the supernatant of 5637 ceils. After ten days at 37*C, colonies 
(of about 40 cells) were scored under the light microscope. 
Table 6. Cytotoxicity of compound 41, 42 and 72 for human cells. 



Compd 



CO*, 










''BLpHA 




"CFU-GM 


41 


>100 


>100 


>100 


42 


>100 


>100 


>100 


72 


>100 


>100 


>100 


AZT 


*23 


>100 


e 2.4 



by 50%. 

^HA-stimulated were resuspended in Il^-containing medium in the presence of the drugs. 
C PBL were treated with the test drugs for 3 days and then were stimulated with PHA and 
allowed to grow in drug-free medium. 

d CFU-GM, colony forming units of bone marrow hematopoietic progenitors of granulocytes / 
macrophages. 

* Data represent mean values for two separate experiments. Variation among duplicate samples 
was less than 14%. 

As shown in Table 6, 41, 42 and 72 proved non-cytotoxic (CC 50 > 100 ^iM) for both 
PHA-stimulated and resting PBL, whereas AZT resulted cytotoxic for activated PBL. 
Moreover, when the cytotoxicity of each compound for myeloid precursor cells was 
evaluated, compounds of formula (I) resulted non-cytotoxic, whereas AZT showed a 
CC 50 of2.4,«M. 

Efficacy in suppressing the HTV-1 infection. 

The long-term anti-HTV-1 activity of compound 42 and AZT, alone and in combination, 
was evaluated b cultures of MT-4 cells and was based on both evaluation of p24 
antigen levels and protection from the HIV-l-induced CPE, as monitored by the Elisa 
test and the MTT method, respectively. Briefly, lxlO 6 MT-4 cells were infected with 
lxlO 6 CCID 50 (1 CCED 50 = 25 -250 infectious virions) at 20 # C for 1 hr, washed three 
times, resuspended at 2x10 s cells/mL as such (m.o.i. > 1) or after dilution 1:10 (m.o.i. = 
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0.1) or 1:100 (m.o.i. = 0.01) with medium containing 2xl0 5 uninfected cells/mL. IxlO 4 
cells/well were seeded in 96 multiwell plates and grown at 37 # C in a humidified 5% C0 2 
atmosphere in the absence or presence of the drugs, alone or in combination. 4 days later, 
the whole sample (0.1 mL) was resuspended in 0.9 mL of fresh medium containing the 
given drug concentrations and seeded in 24 multiwell plates. After 4 more days, the 
whole culture (1.0 mL) was resuspended in 9 mL of fresh medium (containing the given 
drug concentrations) in a 25-cm : flask. Starting at day 12, only one-tenth (in 25-cm 2 
flasks) or one hundreth (in 24 multiwell plates) of each culture was further transplanted. 
It is worth noting that the above procedure, while settling conditions suitable for 
10 continuous exponential growth of the cultures, on the other hand allowed to keep all the 
cells which were originally infected (or the virus produced by them) up to day 12 post 
infection (p.i.). 

When used alone at 10 |iM, 42 delayed up to day 12 the rise of p24 antigen (Fig. 1 A) and 
the development of the virus-induced CPE (Fig. IB). Under the same conditions, AZT 

15 2.5 /M reduced to very low (although still detectable) levels the p24 antigen, prevented 
the virus-induced CPE and allowed exponential growth of the culture up to day 32 post 
infection (pi.). However, when AZT was removed, the HIV-1 multiplication resumed 
within few days, as evidenced by the rise of p24 levels, production of infectious virus 
(1.2xl0 6 CCID 50 /mL) and cell death. In the experiment of Fig. 1 removal of AZT was 

20 carried out 20 days p.i., but analogous results were obtained when AZT was removed as 
early as 4 days p.i. and as late as 28 days p.i.. 

On the contrary, when the cells were treated with compound 42, 10 p.M, in combination 
with AZT, 2.5 \xM (Fig.l), total lack of both p24 antigen and HIV-l-induced CPE was 
observed for as long as 32 days. Interestingly, when HIV-l-infected cultures that had 
25 been treated with the above combination for 4 days were further transplanted in drug- 
free medium, no signs of resumption of viral multiplication became evident up to day 32 
p.i.. 

PCR analyses of the experiment in Fig. 1 were in agreement with the above observations. 
The HIV-1 DNA was checked (as described by Bagnarelli et al % J. Med. Virol. 34, 89- 
30 95. 1991; Menzo er a/., J. Clinical Microbiol. 30, 1752-1757, 1992) by using the set of 
primers SK38 and SK39, which amplify an internal, highly conserved fragment (115 bp) 
of the gag gene. The reaction mixture was subjected to 35 cycles of denaturation at 93*C 
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for 15 seconds, annealing at 60 *C for 15 seconds, extension at 72 *C for 30 seconds. The 
extension step of the last cycle was 10 minutes longer to ensure full completion of the 
newly synthesized strains. Amplified products were analyzed by electrophoresis on low 
melting point agarose gel and visualized by ethidium bromide staining. 

5 As shown in Fig.2A, the treatment with AZT 25 /zM was unable to prevent the synthesis 
of HTV-1 gag sequences, that could be evidenced from day 4 through day 32, no matter 
whether p24 antigen was barely detectable and infectious virus was absent. By contrast, 
the cultures treated with the 42-AZT combination remained free of gag DNA sequences 
starting from day 8 on. The same was true for the samples from which the drugs were 

10 removed by day 4 p.i. (Fig2B). 

Due to their characteristics, the compounds according to the present invention find a 
useful use in the therapy of retrovirus infections, used both alone or in combination with 
other antiretroviral compounds. 

Therefore the present invention refers also to pharmaceutical compositions containing as 
15 active substance a compound having formula (1) as well as to a therapeutic method for 
treating the retrovirus infections. 

Said pharmaceutical compositions are characterized by containing as active substance a 
pharmacologically effective amount of a substance of formula (I) in mixture with 
pharmacologically acceptable diluents and excipients. 
20 Said therapeutic method consists in administering by oral route a dose of 10 mg per day 
and per Kg. of body weight of a compound of formula (I). 



WO 96/33171 



15 



PCT/EP96/01642 



X 



OS 

O 



x 
o 



X 

I 



X 



8 



X 

18 



X 



X 

8 



u 



u 



u 



o 
z 



u 



o 

Z 



o 

Z 



u 



00 ION 



O 



DC 
O 



o 



DC 

o 



X 

8 



CM 



X 

8 



X 

8 



8 



X 

8 



X 



X 



X 

8 



X 

8 



CM 



cm 



X X 



u 



u 



u 



X X 



u 



o 
z 



u 



o 
z 



o 
z 



o 
z 



X 

u 



X 

u 



u 



c 



u 



X 
U 
X 

u 



so 

(N 



O 



6' 



CO 
CM 



WO 96/33171 



17 



PCT/EP96/01642 



< 




X 


X 


X 


X 


X 




X 


X 


X 






MM 




X 


X 


X 






X 


X 


X 


X 


m- 


— ■» 








X 




i 


1 


I 


I 




1 






1 








1 


t 


1 


1 


1 




1 


I 


t 


l 


I 


1 


1 


1 


1 


i 






I 


1 


1 


l 


1 






I 


1 


1 


1 


1 


1 




1 




1 


1 


1 


t 


1 




l 


1 


1 


1 


1 


I 






m 

0 


X 

<J 


£ 


pc 
o 


oc 
O 


DC 

o 


o 


DC 
O 


DC 
O 


C* 

O 


a: 
O 


cc 
O 


a: 
o 


c< 
O 


DC 
O 


DC 
O 


D£ 
O 


a; 
O 


DC 

o 


DC 

o 


DC 

o 


a! 
O 


DC 
O 


&: 
O 


DC 

o 


DC 

c 


QC 

o 


DC 
O 


c< 
O 








1 


o 

X 

u 


2 

in 

X 

o 


X 

u 

2 

oo 

X 

a 

2 

in 

X 

u 


t 


i 




I 


i 




1 


i 


i 


i 


l 


i 


1 


1 


i 


i 


I 


i 


1 




1 


1 


! 


oc 


8 


8 
S 


8 

w 


8 

s 


8 


8 

s 


.8 


8 

s 


X 

8 

s 


X 

8 

s 


X 

8 

w 


X 

8 

s 


X 

8 

s 


X 

8 

s 


X 

8 

w 


X 

8 

s 


X 

8 


X 

8 


X 

8 

s 


X 

8 

Ci 


X 

8 

s 


X 

8 

w 


X 

8 


X 

8 

s 


X 

o 

u 


X 

8 


X 

8 

r? 


X 

8 

w 


X 

8 
3 






X 


X 


X 


X 


X 


X 


X 


X 


X 






X 


X 


X 


X 


X 


X 


X 




X 


X 


X 




□ 






X 


X 


as 


u 


u 


□ 


u 


a 


u 


X 


X 


X 


X 


V 


Q 


u 


u 


u 


P 


o 


□ 


u 


IN 

X 
2 


IN 

X 
2 


0 


u 


U 




u 


U 


u 


□ 




X 


X 


X 


X 




X 




X 


u 


u 


U 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




u 






X 


X 


"as 


o 

2 


r* 

o 

2 


c* 

o 

2 


IN 

o 

2 


n 

o 

2 


o 

2 


CI 

X 
2 


X 
2 


in 

X 

2 


X 

2 


2 


in 

2 


X 
2 


c* 

X 
2 


IN 

X 
2 


IN 

X 

2 


IN 

X 
2 


IN 

X 

2 


IN 

X 
2 


u 


u 


IN 

X 
2 


X 
2 


n 

z 


2 


rt 

2 


2 


IN 

X 
2 


IN 

X 
2 


« 


1 


i 


i 


V. 

u 


m 
n 

a 


CN 

u 


u 


X 

IN 

u 


f» 
X 

u 


in 
X 

in 

u 


n 

u 


u 


X 

u 


r» 

X 

n 

u 

I 

c 


a 

o 

-i 


IN 

X 

u 

X 

u 

IN 

X 

u 


X 
X 

u 


IN 

3 
2 

IN 
IN 

X 

u 


wo 

IN 

a 


X 

u 


a: 
o 


X 

J 

C 


o 

X 

J 


J 

J 


V. 

rt 

u 


v. 

d 


u 

1 


X 
1 

& 


X 

u 
u 

IN 

X 

u 




o 
co 


co 


CM 

m 


CO 
CO 


ro 


CO 


CO 


CO 


00 
CO 


CO 


5 






CO 








XT 


CO 


ON 


O 
WO 


UO 


CM 


CO 

WO 


XT 

oo 


UO vO 
uoluo 




00 



WO 96/33171 



18 



PCIYEP96/01642 



o 

Z3 



U 



O 



z 



u 



u 



O 



O 



8 



8 



u 



u 



X 

8 



X 

8 



8 



X 



8 



X 



X X 



u 



u 



X 

z 



z 



□ 



X 

8 

X 

z 



u 



u 



o 
z 



(J 



X 

u 



ON 



X 

o 

8 



X X 



X 



u 



o 
z 



X 

z 



u 



X 

z 



X 

z 



00 



CO 



oo 
oo 



WO 96/33171 



PCI7EP96/01642 



19 



Tabfe 2. Chemical and Physical Data of Derivatives 1-8C (pag- l) 
t Crvst Solvent 



Compd 


Mol.W 


1 


310.28 


2 


32431 


3 


313.75 


4 


29730 


5 


294.28 


6 


344.72 


7 


358.75 


8 


393.20 


9 


344.72 


10 


358.75 


11 


372.78 


12 


372.78 


13 


370.76 


14 


420.82 


15 


429.87 


1* 


33833 


17 


344.72 


18 


358.75 


19 


386.80 


20 


386.80 


21 


38630 


22 


393.19 


23 


40630 


24 


398.82 


25 


41234 


26 


368.75 


27 


384.79 


28 


358.75 


29 


358.75 


30 


328.72 


31 


328.72 


32 


390.77 


33 


386.76 


34 


455.91 


35 


470.92 


36 


280.29 


37 


29432 


38 


314.74 


39 


328.77 


40 


363.21 


41 


314.74 


42 


328.44 


43 


342.80 


44 


342.80 


45 


340.78 


46 


390.84 


47 


399.89 


48 


30835 


49 


314.74 


50 


328.77 


51 


35632 


52 


35632 


53 


356.82 


54 


363.21 


55 


37631 


56 


36833 


57 


38236 


58 


338.76 


59 


354.80 


60 


328.77 


61 


328.77 


62 


295.27 


63 


329.71 



tduene/cydohexane 
btmeaWcyd nhp t at > r 
ligroin 
li groin 

biuene/cydohexane 

tdtjcne/cydohexane 

tduene/cydohexane 

cydobcxane 

toiuene/cydohcxaDe 

tduenc/cydohexanc 

cydobcxane 

cydobcxane 

cydohexanc 

tolueae/cydohexane 

ligroin 

toluene/cydobexane 

loluene/cydohexanc 

cydobcxane 

cydobcxane 

cydobexanc 

toluene/cydohexane 

toluene/cydohexaDe 

toluene/cydohexane 

cydobcxane 

cydobcxane 

tolnenc/cydobcxane 

cydobcxane 

toiuene/cydobcxanc 

toluene/cydobexane 
tolucoe/cydobcxane 
toluene/cydohexane 
tduene/cydohexane 
ligroin 

toluene/cydobexane 
toloeoe/cydobexane 
aqueous ctbanoi 
tdtne/cydobexane 
ligroin 

tducoc/cydobexane 

tolueoe/ligroin 

tolucnc/cydobcxanc 

cydobcxane 

toluene/cydohexane 

cydobcxane 

toluene/cydobexane 

ligroin 

tducne/cydobexane 

tduencycydobexane 

toluenc/ligrotn 

cydobcxane 

cydobcxane 

cydobcxane 

toluene/cydobexane 

tducne/cydobexane 

tduene/cydobexane 

toluene/cydobexane 

toluene/cydobexane 

cydobcxane 

cydobcxane 

toluene/cydohexane 

cthanol 

cthanol 



MP. °C 



143 

120- 122 
7830 
61-62 

148- 149 

149- 150 
124-125 
115 

128-129 

121- 122 
9&-99 
132-133 

123- 124 
149-147 
65-66 
99 

159-161 

120-121 

68-69 

98-99 

119-120 

135-136 

170-171 

98 

124- 125 
156-157 
104-105 
151-153 
oil 

185 

131- 132 
158-159 
191-192 
117-119 
116-118 
119-120 
95-97 
113-114 
109 

132- 133 
156-159 
143-145 
65-66 
127 

77 

92-93 
8031 
117 
157 

110-111 
102 
90-92 
118 

147-148 

125-126 

122-123 

156-157 

103-105 

92-93 

103-KW 

120 

216-217 
195-196 
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Table 2. Chemical and Physical Data f Derivatives l-8£ (pag2 2). 



(4 


357.77 


tolueae/cydobexane 


170-172 


(5 


358.82 


cydobcxanc 


113-114 


66 


433.86 


taluene/cydohcxane 


139-141 


67 


265.29 




133-134 


68 


299.73 




173-175 


69 


327.62 


cthanol 


158-160 


70 


355.84 


toltKnc/cyd^cxane 


142-145 


71 


403.88 


tolixae/cyclohexaDe 


134-136 


72 


356.78 


tdncae/cydobexaae 


109-111 


73 


370.80 


cydohcxane 


119-121 


74 


44Z87 


cydohcxane 


89-90 


75 


236.28 


Iigroin 


134 


76 


342.79 


cydohcxane 


119-120 


77 


356.82 


Iigroin 


128-129 


78 


384.87 


Iigroin 


9S-99 


79 


30230 


tolue&e/cydahexane 


98-100 


80 


336.74 


toluenc/cydobcxane 


134 


81 


336.74 


toluene/cyclahexaae 


110-111 


82 


408.81 


tduenc/cydohexanc 


157-158 


83 


336.74 


taluene/cydobexane 


134-134 


84 


27232 


toluene/cydobexanc 


115-116 


85 


306.76 


toluciieVcydoiicxane 


143-145 


86 


306.76 


toluene/cydohrxanc 


106-107 


87 


378.83 


cydobexane 


77-78 


88 


306.76 


toluene/cvdohexane 


117-118 
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CLAIMS 

1 1 . Compounds having general formula (I) 

2 wherein: 

3 R 1 = NO* NH 2 , halogen, NHCH,Z (Z = H, alkyl, aryl, heteroaryl), NHCOW (W = H, 

4 alkyl, aryl, heteroaryl); 

5 R" = H, halogen; 

5 R 3 = R 4 = H, N0 2J NH 2j CH 3 , halogen; 

? R 5 = H, (2)COX, (3)-COX, (X = OR, alkyl, aryl, CC1 3 , Nfalkyl,)); R = alkyl, cycloalkyl, 

8 aryl, arylrnethyl; (2)-CONHY (Y= H, alkyl, aryl); 

9 R 6 = H, halogen, N0 2 , NH 2 , OCH 3 ; 

10 A =H, phenyl. 

11 K = H,CHO,CH 2 NC 5 H n ,CH,NC,H 8 NCH3 

1 2. Compounds according to claim 1, wherein: R 1 = NH^ R 2 = H; R 3 = CI; R 4 = H; R 5 = 

2 (2)COX with X = OCH 3 and A = H 

1 3. Compounds according to claim 1, wherein: R 1 = NH 2 ; R 2 = H; R 3 = CI; R 4 = H; R 5 = 

2 (2)COX with X = OC,H 5 and A = H 

1 4. Compounds according to claim 1, wherein: R 1 = NHCHO; R 2 = H; R 3 = CI; R 4 = H; 

2 R 5 = (2)COX with X = OC,H 5 and A = H 

! 5. Process for the preparation of compounds having general formula (I) according to 

2 claim 1, characterized by the steps of the following scheme (1). 
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Scheme 1 
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X = OR, ailcyU aryl. CQ 3 . CON(alkyl)j ; 

R = alkyK cyc/oalkyl, aryl, arytm ethyl; 

Y = H,alkyl, aryl; 

Z = H, alley 1, aryl. hctaoalkyl; 

W = H, alkyl, aryl, bctcroaryl; 

K = CHO,CH 1 OH. 
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6. Process for the preparation of compounds having general formula (I), characterized by 
the steps of the following steps (2). 



Scheme 2 




Fe. O^COOH 




X = aa.NO if OCH 3 .NH 2 ; 

Y = R COOR, CONH 2 . CONHR, COR; 

R = H. alkyl, aryl, arylmcthyl. 
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1 7. Pharmaceutical composition uscfull in the medical therapy of retrovirus infections 

2 characterized by containing as active substance a pharmacologically effective amount of 

3 a substance according to claim 1 in mixture with pharmacologically acceptable diluents 

4 and excipients. 

x 8. Therapeutic method for the medical treatment of retrovirus infections consisting of 

2 administering by oral route a dose of 10 rag per day and per Kg. of body weight of a 

3 compound according to claim 1. 



WO 96/33171 



PCT/EP96/01642 



1000 r + 



1/2 



100 



10 



o u 



■ / 
/ 
/ 



/ 



— + — control 

" ^" 42 10 aM 

~ c ~ AZT 2.5 uM 

° AZT + 42 



0.1 



/ 

'n ^ 

i-^g^i^M^a . . . .g^j 

^ X 12 16 20 24 28 32 

Days after infection 

FIG. 1A 



— • — AZT removal 

at day 20 

— AZT + 42 
removal at 
day 4 



100 



a 

u 
u 

ft. 



<0 



SO 



40 - 



20 



\ 



\ 



V 



~~ H — control 

* A- 42 10 aM 

-O- AZT 2,5 uM 

3 ■ AZT + 42 

— #— AZT removal 
at day 20 

AZT + 42 
removal at 
day 4 



4 8 12 16 20 24 28 32 

Days after infection 

FIG. IB 



WO 96/33171 PCI7EP96/01642 




tMf 



■HH 



4 8 12 16 20 32 
DAYS AFTER INFECTION 



FIG.2A 




! h 



12 



-\ — 1 



S 12 16 20 
DAYS AFTER INFECTION 



4 8 12 16 

DAYS AFTER DRUG 
REMOVAL 



FIG.2B 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH 


REPORT Inte *ul Application No 

PCT/EP 96/01642 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07D2G7/48 C07D2O9/42 A61K31/40 

According lo International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (dasnficaoon system followed by classification symbols) 
IPC 6 C07D 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 


C DOCUN 


IENTS CONSIDERED TO BE RELEVANT 


Category* 


Gtation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P,X 
X 


J. MED. CHEM. (1996), 39(2), 522-30 CODEN: 
JHCHAR;ISSN: 0022-2623, 

19 January 1996, XPO00576074 
ARTICO, MARINO ET AL: 
n 2-Sulfonyl-4-chloroanilino moiety: A 
potent pharmacophore for the anti -human 
imrajnodeficiency virus Type 1 activity of 
pyrrolyl aryl sulfones." 
see the whole document 

ARCH. PHARM. (WEINHEIM, GER.) (1995), 
328(3), 223-9 CODEN: ARPMAS;ISSN: 
0365-6233, 

March 1995, XP00O576697 
ARTICO, MARINO ET AL: "Synthesis of 
pyrryl aryl sulfones targeted at the HIV-1 
reverse transcriptase" 
see the whole document 


1-8 
1,5-8 


fx] Furth «- documents are listed in the continuation of box C. Q Paterrt family rnemben are listed 


in annex. 


*T later documcnl published after the international filing date 
'A* document defining the general state of the art which is not ** P" 0 " 1 * and not in conflict with the application but 
considered to be of particular relevance ated to understand the principle or theory underlying the 

•E" eariier document but published on or after the international . v . ' nven0on 

filing date X document or particular relevance; the claimed invention 

•i - document wWh ™.„ n,,™, a „ . ^ , * cannot be considered novd or cannot be considered to 

^ a o^t^ib^^i^^ . v . invent ««pwh«»*.doc Umra «„Uicn^o 0 c 
a tab on or other special reason (as specified) " documcnl °' particular relevance; the d limed invention 

'°* ^~/-"« <° < «*b, 00 „ or s s xssxzzgs* 

.„ J ments, such combination being obvious to a person skilled 
P document pubbshed prior to the international filing date but in the art. 

later than the priority date claimed "A" document member of the same patent family 


Date of the actual completion of the international search 

1 August 1996 


Date of mailing of the international search report 

07.08.96 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL • 2280 HV Rijswijk 
Td. ( + 31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+ 31-70) 340-3016 


Authorized officer 

Kissler, B 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inte xial Application No 

PCT/EP 96/01642 



C(Coirtinujoon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Quo on of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



J. HETEROCYCL. CHEM. (1994), 31(4), 1G33-6 
CODEN: JHTCAD;ISSN: 0022-152X, 
1994, XPO02D09323 

SILVESTR1, ROMANO ET AL: "Heterocycles 
with a benzothiadiazepine moiety. 3. 
Synthesis of 

i mi dazo [5 , 1 -d] pyrrol o [1 , 2-b] [1 , 2 , 5) benzoth 
iadiazepine 9,9-dioxide" 
scheme 1,2 

SYNTH. COMMUtf. (1992), 22(10), 1433-9 
CODEN: SYNCAV;ISSN: 0039-7911, 

1992, XP000576666 
ARTICO, MARINO ET AL: "Heterocycles with 
a benzothiadiazepine moiety. 1. Synthesis 
of 

pyrrolo[l,2-b]-s-triazolo[3,4-d][l,2,5]ben 
zothiadiazepine 5,5-dioxide" 
scheme 1 

FARMACO, ED. SCI. (1974), 29(8), 589-97 
CODEN: FRPSAX, 

1974, XP000576049 
CHIMENTI , F. ET AL: "Compounds with 
antiblastic activity. LVII. Anthramycin 
and related compounds. VI. Synthesis of 
pyrro 1 o [1 , 2-b] [1 ,2 , 5] benzothi adi azepi ne 
derivatives" 

chart 2,3; compound (X); chart 4 

SYN. COMMON. (1973), 3(4), 303-4 CODEN: 
SYNCAV, 

1973,*XP0O0576672 
WASLEY, JAN W. F. ET AL: "Synthesis of 
1-aryl sul fonyl pyrroles" 
see the whole document 



1,5,6 



1,5,6 



1,5,6 



1,5,6 



Form PCT/IS A/110 {conunuiuon of Mcond th«tt) (July I»MJ 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Inte. onal application No. 

PCT/EP 96/01642 



Box I Observations where certain daimi were found unsearchable (Continuation of item J of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons; 
I. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claim 8 1s directed to a method of treatment of (diagnostic method 

practised on) the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

2 * 0 Claims Nos.: 

a^ten^/nn m l ° ^ ?■ interntUomU W^on that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out r specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



U ^ selrchaWe^^^ SWCh **** Umdy Wtemi. this international search report covers all 

2 - CD of my^^Mal te™ 00111(1 ^ SCarch€S WithoUl efforl ^'^g additional f«. this Authority did not invite payment 



3 * D ^ on»y some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required addiuonal search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest J~J The additional search fees were accompanied by the applicant's protest 

| | No protest accompanied the payment of additional search fees. 



Form PCT/tSA/710 (continuation of first sheet (1)) (July J 992) 



(»9) BUNDESREPUBUK DEUTSCHLAND 




(12) AusschlieBungspotent 



PATENTSCHRIFT 
on DD 298 913 A5 



Erteill gemoft § 17 Absotz 1 
Potentgesetz dor DDR 
vom 27.10.1983 

in Obetomslimmung mit don ontsprochondon 
Foslloon'ivjon im Einiounusvortrag 



5(51) C 07 D 207/34 
A 61 K 31/40 



DEUTSCHES PATENTAMT 



In dor vom Amroltlor oinnowichton Fnsstinu vorollontlicht 



(21) 



DDC07D/33821B2 



(22) 



7.11.89 



(44) 



19.03.92 



(71) shho{73) 

(72) Liobschor, Jurgon, Doz. Dr. sc. not. Dipl.GwI.. DE; Knoll, Aloxandor. Dr. ror. not. Dipl.-Chom., SU; Uschmo- 
jow, Aloxoj, Dr. ror. not. Dipl.-Chom., SU; Rolfs, Androos, Dipl.-Lobonsm. Chom., DE; Lohmann, Diotor. Dr. 
ror. not. Dipl.-Chom., DE; Faust. Gottfried, Dr. ror. not. Dipl.-Chom., DE; Morgonstom. Evolino, Dr. ror. not. 
Dipl. -Biol., DE; Schorfonborg, Polor, Dr. ror. not. Dipl.-Chom.. DE 

(73) Arznoimittolwork Dresden GmbH. 0 • 8122 Rodobou 1 DE 



(54) Vorf ohron zur Horstollung von N-substltulerten 3-Amlnopyrrolen 



(55) Antikonvulsivum; Analgotikum; Arzneimittel; 
ZNS-Wirksomkoit; 3Aminopyrrolo; Horstollung; 
Cyclisierung; Trimothiniumsolze; Ausgangsstoffo 
(57) Die Erfindung botrifft ein Vorfohron zur Horstollung von 
N-substituierton 3 Aminopyrrolen dor ollgomoinon Formol I, 
dio grbBtenloils nr. sine! und bishor in diesor Stoffklasso 
unbekannte pharmukologischo Eigonschofton. 
insbosondere antikonvulsive beziehungswoise analgotischo 
Wirkung. bositzen. Dio Erfindung verfolgt das Ziol, 
groBtontoils neuo N-substituierte 3-Aminopyrrole, 
insbesondoro solche mit in diesor Stof fklosse bishor 
unbekanntorr antikonvulsivon oder analgetischen 
Eigonschofton zu onlwickoln. Erfindunysgomaft wordon 
N substituiorte 3-Aminopyrrolo dor atlgemeinon Formol 1 
durch Cyclisierung von Trimethiniumsalzon orhatten. Dio 
Vorbindungen bositzen ausgesprochene antikonvulsivo und 
auch analgotischo Wirkung. Formol I 



R» 



NR 3 R 4 




ISSN 0433-6461 



6 Seiten 



-1- 298 913 

PatentansprUcho: 

1. Vorfahron zur Horstollung von N-substltulerton S-Amlnopyrrolon dor allgemolnon Formal I, 
R* NR 3 R 4 

in dor 

R 1 fur Wossorstof f, ein unsubstituiertos odor substitutes Alkyl, ein unsubstitulortes oder 
subctituiortos Cycloolkyl, Aralkyl, olnen unsubslituiorton oder substitulorton AryU odor Hotarylrost, 
ein Acyl, Alkoxycorbonyl, oin N-un-, N-mono- odor N.N-disubstituiortos Aminocorbonyl odor ein 
Aminothiocarbonyl, 

R 2 fur Wasserstoff, Formyl, Acyl, Oxycorbonyl, Alkoxycorbonyl, Aryloxycarbonyl, oin N-un-, N- 
mono odor N.N-disubstituiortos Aminocorbonyl odor Aminothiocarbonyl, oinon unsubslituiorton 
odor substituiorton Aryl- odor Hotarylrost, olne Cyano- odor Nilrogruppo, 
R 3 fiir Wasserstoff, sub?»ituiortes odor unsubstltuiortos Alkyl, Cycloolkyl, Aralkyl, oinon 
unsubslituiorton odor si. : tuierton Aryl- odor Hotorryirost 

R 4 gloich odor vorschiodon von R 3 fur substitulortos odor unsubstituiertos Alkyl, Cycloalkyl, Aralkyl, 
oinen unsubslituiorton odor substituiorton Aryl- odor Hotarylrost odor R 3 und R 4 zusammen fur eino 
Alkylbrucko, dio auch Sauerstoff, Schwofol odor Stickstoff als Ringotomo onthalton kann, 
R 5 fiir einen unsubstitulerton oder substituiorton Aryl- oder Hotarylrost 

oder R* und R 6 zusammen fiir eino Alkylbriicke und R 6 fur Wasserstoff, einen Alkyl oder Arylrest odor 
ein Halogon stoht, dadurch gokennzelchnet, dnfS oin Enamin dor allgemoinon Formel II, 

R 6 

R'N-C^CH-R 6 11 
CH 2 R 2 

mil der fur R\ R 2 , R 5 und R 8 beziohungswolso R 5 /R 6 erklarten Bedeutung 
mil einem Iminiumsalz der ollgemeinon Formel III 

Y 3 -C=N + R 3 R 4 Y" 111 
Y 4 

mit der fur R 3 und R 4 beziohungsweise R 3 /R 4 erkiarten Bedeutung und in der Y 3 und Y 4 gloich odor 
verschieden Abgangsgruppen, wio beispiolsweise Chior, Aminogruppen, Aikylmercapto-, Trifloxy- 
oder Alkoxygruppen, und Y" oin Saurerestanion, boispielsweiso ein Halogenid, ein Sulfonat, ein 
Suifat oder ein Triflat, darstollen, und gegebenenfalls mit einer Base umgesetzt wird. 
2. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daft als Base beispielsweise ein Amin, ein 
Alkali- oder Erdalkalihydroxid oder -hydrid, oin Alkalicarbonat oder ein Metallamid verwendet wird. 



Anwendungsgeblet der Erfindung 

Die Erfindung betrifft ein Verfahren zur Herslellung von N-substituierton 3-AminopyrroIen. Die Erfindung ist in dor 
pharmazeutischen und chomischen Industrio sowio in der Humonmodiiin oinsolzbar. 



Charakterlstlk des bekannten Stondes der Tochnlk 

Eino ontikonvulsivo Wirkung en 3-Aminopyrrolen ist bisher nicht bokannU Es fet beschriobon, daG 3-Aminopyrrole, dio in 
4-Stellung Aminocarbonyl- IDE 2605419) odor Carbonylgruppcn (US 4 198502) tragon alsZNS-wirksamo Suhstanien oingestufi 
wurdon. Diese Wirkung ist konkret als sedierond und onalgelisch benannt abor durch keinerloi Teslergobnisso bologt. Die 
Synthese dioser Verbindungon erfolgte durch Modifiziorung von Aminopyrrolderivaton, die ihrerseits aus a-Aminonitrilen und 
P-Dicarbonylverbindungengewonnenwurden(DE 2605419, DE 2439204.DE 2462967.DE 2462966, DE 2462963, GB 1492663, 
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US 4 198502). Sochs Vortroter von 3Morphotlno-4-arylpyrrolcarbontBureestorn mlt einem stark olngogronzlen 
Substituenlonmustor alnd durch Cyclitlerung von 3-A!koxycarbonylmothylamlno-2-&ryHltIoacrY(9fiuromorphotidon horgoslollt 
wor don {A. Knoll, J.Uobschor: Khlm. Gotorotslkl. Soodln. 1985, 628), Obor olno phnrmnkologlscho Wlrkung dorortlgor 
Vorblndungon 1st blshor nlchts bokannt. 3-Amlno-4-arylpyrrolo, doron Amlnogruppe Jodoch unsubslliuloM 1st, wurdon durch 
Roduklton zugohttrlgor 3-Nitropyrrolo gowonnon (J. M.Toddor, 0. Webster: J. Chom. Soc. 1960, 3270). 

3-Amino-2,4-diphonylpyrrol ontstoht bot dor Kondonsotlon von Phonacylomln mlt sich solbsl (S.Gabriol: Dor. dtsch. Chom. Gos. 
41|1908)1127). 

Dio bokannton Vorfahren boschroibon kelno an dor Amtnogruppo aubstilulorton 3-Amlno-4-arylpyrroIo, dlo olno nnllkonvulsivo 

Wirkung besitxon. Dio Substituontenvarlabtlitttt dor bokannton Vorfohron 1st stark olngosehrflnkt. 

Dlo bokannton Antlkonvulsiva bosltion don Nochtoil von unorwGnschton Nobonwlrkungon (z. D. Nouroloxtzltfit). 



Zlel dar Ertlndung 

Die Erlindung haidas Ziol, eln Vorfahren zu ontwlckoln, daG esgostettot, N-substltulorte 3-Amlnopyrrolo mil In dlosor Stotfklosso 
bishor nfcht bokannton pharmnkologischon Eigonschaften zugttnglich zu mnchon. 



Darlogung do* Wetent dar Erlindung 

A 'aibo dor Erfindung 1st dio Entwlcklung elnos Vorfahrons zur Horslotlung von N-substitulorlon 3-Amlnopyrrolon mit bishor In 
die: >r Stoffklasse nicht bokannton pharmakologischcn Elgonschofton, Insbosondoro mit onlikonvulsivor odor analgottschor 
Wirkung. Daboi wird ongostrobt, goringoro Nobonwirkungon, z, B. oino gorlngoro Nour utoxizilftt, zu orr oichon oIb bci don dorzoilig 
iiblichon Antikonvulsiva. 

ErfindungsgemaQ, wird dioso Aufgabo dadurch goldst daft N-substilutorto 3-Aminopyrrolo dor ollgomoinon Formol I, 



R 5 NR 3 R 4 




in dor 

R l fur Wnsser&toff, oin unsubstituiortos odor substituiortos Alky I, oln unsubstituiortos odor subslituiortos Cycloolkyl, Aralkyl, 
einon unsubstilulerten odor substitulorton At yl- odor Hotarylrost, oin Acyl, Alkoxycarbonyl, oin N-un-, N-mono- odor N,N- 
disubstituiortes Aminocarbonyl odor eln Aminothiocorbonyl, 

R' fiirWassorstoff, Foimyl, Acyl,Oxycorbonyl, Alkoxycarbonyl, Aryloxycarbonyl, ein N-un-, N-mono odor N,N-disubstituiortos 
Aminocarbonyl odor Aminothiocarbonyl, oinen unsubslituiorten odor substituiorten Aryl- odor Hotarylrost, oino Cyano- odor 
Nitrogruppe, 

R J fur Wassorstoff, substituiortos odor unsubstituiortos Alky), Cycloalkyl, Aralkyl, oinon unsubstituiorlon odor substitulorton 
Aryl- odor Hotarylrost 

R 4 gloich odor verschioden von R* fur substituiortos odor unsubstituiortos Alkyl, Cycloalkyl, Aralkyl, oinon unsubstituiorlon odor 
substitulorton Aryl* odor Hotarylrost odor R 3 und R 4 zusammon for eino Alkylbrucko, dio auch Sauorstoff, Schwofol odor Stlckstoff 
als Ringotomo entholton kann, 

R* fiir oinon unsubstituiorlon odor substituiorten Aryl- odor Hotarylrost 

odar R* und R* zusammon fur oino Alkylbrucko und R* fOr Wassorstoff, oinon Alkyl odor Arylr ost odor oin Halogon stoht, 
hergestollt werdon durch Umsotzung olnes Enamlns dor allgemolnen Formol II, 

?' 

R'N-OCH-R* II 
CH 2 R 7 

mit dor fur R\ R l , R s und R 8 beziohungswoiso R*/R s erktiJr (en Bodoutung 
mit einem Iminiumsolz dor allgomolnan Forme! Ill 

Y 3 -C=rTR 3 R 4 V III 
Y 4 

milder fur R 3 und R 4 beziohungswoiso R 3 /R 4 erklarton Bedoulung und in derY'und Y 4 gloich odor vorschiodenAbgongsgruppon, 
wio beispiolsweiso Chlor, Aminogruppon, Alkylmorcapto-, Trifloxy- oder Alkoxygruppen, und Y~ oin Saurerostanion, 
boispielsweiso oin Hatogonid, oin Sulfonate ein Sulfal odor oin Triflat, darstollon, und gcgobononfalls mit einor Base, 
beispiolsweiso oinem Amin, einem Alkali- odor Erdalkalihydroxid odor -hydrid, oinom Alkalicarbonat oder oinem Motallamid 
umgesetzt werden. 

Dieorfindungsgoma&on Vorbindungonsindbis auf don 4-|p-Chlorphonyl)-3*morpholinopyrrol-2-carbonsaurcmothylestor,don 
3-Morpholino-4-phenylpyrrol-2-carbonsauremothylestor und -ethylestor, don 3-Morpholino-4(p-tolyl)-pyrrol-2- 
carbonsauremethyl und -othylosler sowio don 4-(p-Anisyl)*3-morpholinopyrrol-2-carbonsSi'remethylostor nou. Dio 
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orhndunyagomaQon Vorblndungen lolyon Iro Tost In vorachlodonon Krampfmodollon olno hoho anilkonvulalve Wlrkung, 
zoichnon slch durch gorlngo ToxIzitHt und vor ollom olnon woaontllch htthoron protoktlvon Index oua, els dorzoil bokannto 
handelaOblf cho Antlkonvulalvo. Die antlkonvulalvo Wlrkung tM Ubarraachond, da btsher gonorell boi 3.Amlnopyrrolon kolno 
solcho Wirkung beacbrloben 1st. Die neuon Wlrkatoffo konnon In bokannior WoIbo In dio Gblichon Formutlorungon uborluhr I 
wordon, w!o bolaplotawelae Tablotlen, Kopaoln, Dragcoi, Granulate odor Ltf aungon untor Verwonduno Inoilor, nlcht-loxlacnor 
pharmazoutiachgooIgnotorTregoratoHoodorLo^^ t . 1( , ■ a 

Enomlne dor allgomolnon Formol 11 loaaon alch In bokanntor Wolae aua entaprochondon Coibonylvorblndungon und Atninon 
Itorstollon. 

Die Erlindung aoll nochatohend on olnloen AuafGhrungabolsplolon orlftutort wordon. 

AusfGhrungabolaplole 
BoI»plfll 1 

Svnth«savonN-»ubatltulflrton3-Am!nopyrrolondorallgomelnenFormoH 

Dio nach don vorschlodonon Varlanton horgosiellton N-aubatllulo.ton 3-Amlnopyrrolo dor allgomolnon Formol I slnd InTabollo 1 
lusammonyostolll. 



VarlantoA . _ .... 

Eino Miachung von lOmmol Enomln dor allgomolnon Formol II, 12mmol IminiumsMi dor atluomoinon Formol 111 mil 

Y 1 =. Y 1 - Y ~ CI und 20ml Mothylonchlorld wlrd 2 Stundon untor ROckMuQ erhitzt. Dann wordon 4ml Trlothylamln zugogobon. 

Nach nochmoligem 2st0ndigom Erhiuon untor ROckfluB wlrd dio orkaltoio Miachung auf Eis gogosson. Das Endprodukl wird 

abgosaugt und umkrlstallisiort. 

VarlanteB Mll 

Eino Miachung von lOmmol Enamin dor alloomoinon Formol II, 12mmol Iminiumaoli dor allgomomon Formol ill 

IY J » Elhylmercapto.Y* - Methylmercapto und Y' « Meihusollot), :5ml Acotonlu.i und 4ml 1,8-Dloz8blcyclol5AOl.undocen 

wild 5 Stundon untor ROckfluB erhiUt. Nach dom Abkiihlon wlrd dio Lftsung auf das holbo Volumon olngoongt und mil womg 

Wo ssor vorsolzl. Das 3.Am(nopyrrol dor allgomolnon Formol I wlrd abgosaugt. mil Mwos Wossor gowoschon unci umknstolhs.ort. 

Variant© C _ .... . 

Eino Ldaung von lOmmol Enamin dor ollgomoinon Formol II, lOmmol Iminiumsolz dor allgomomon Formol I I mil 

Y* = MorpholinoundY 4 ~ CUndY" - ChloridinlOml Acotonilrtlwlrd3 Siundonuntor RucklluB orhilzl. NachZugaboomcr nus 

0 5g Natrium und 6ml Ethanol horgestollton Natriumalkoholotl6sung wird noch 10 Minuton untor RucklluB erhitzt D.o 

obnokuhlte Rooktionsmischung wird auf Eis gogosson, und noutralisiort. Dns Endprodukl wird abgosaugt und umkr.stollisiorl. 

Tnbollo 1: Dio noch don verschiodenon Voriunton horgostollton 3-Aminopyrrolo dor allgemoinon Formol I 



Lfd. 


R' 




n* n* 






Schmp. 


AusbV 
Varianto 


Nr. 












•c 


% 


1*1 


M 


CO,CH, 


CH, CM j 




n 


135-137 
(Methanol) 


3B/B 


t-2 


M 


CO,CH, 


tCHiljOtCII,), 




M 


179-181 
(Mothanol) 


47/A 


1*3 


H 


CO,CH, 






H 




45/A 
34/C 


1-4 


CHj 


COjCII, 


(CH^OICH,), 


C»Mj 


H 


ec-uB 

(Mothanol) 


1-5 


CH,C0,CH,CH, 


CO,CHi 


(01,1.0(011,1, 


C t H» 


M 


97-SB 
(Mothanol) 


32/A 


1*6 


H 


C0,CM, 


(CII,),0(CI1,ii 


4CIC,H« 


U 


192-193 


41/C 








(Methanol) 




1*7 


H 


COCH, 


(CMj|,0(CII,)| 


4CIC,H. 


M 


172-173 
(Mothanol) 


29/0 


IB 


H 


CO,CH,CH, 


M C,ll, 




(CM,1, 


192-194 
(Ethanol) 


26/0 


1*9 


H 


CHO 


(CHjhOtCH,), 
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Belaplel2 

BostlmmungdesSchuUesgegen den maxlmalenEtoktrokrempl(MEK) 

Durch oloktrischo Reiiung dor Vorderpfoten mil oinom TUR-Roizstromgorat, Typ RS 1 2 (Impulsdequonz 35 Hz, Impulsbroilo 
20 ms, TaslvorhSltnis 1:1, Gruppendauer zwischon 400 und 600ms, StromstSrke dor Rcchtockimpulso 50mA) wird boi Mfluson 
mil oinom Gowichl von 18-22g KM oin Strcckkrampf dor Hintcroxtromitiilon ousgclost. 
Antlkonvulsiva schutzen dio Ticre vor dom maximalen Elektrokrampf. 
Ergebnisso: 

Verbindungl-6: boi i.p.-Gabe: E 0 w = 3,9 10" 5 mol/kg 

boi p.o.-Gabe: E 0 w « 4,5 * 10" 5 moWkg 
Vorbindung I-3; boi i.p.-Gabe: 5 ■ 10" 4 mol/kg: 70% 
Vergleichswerto: w Carbamazepin": Boi i.p.-Gabo: L 0M - 4,3 - 10" & mol/kg 
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Bolsple13 

Boitlmmung dor Wlrkung Im penUtrazollnduilerton Krampf 

Durch Intravenoso in|oktlon in der Schwonzvono von Mauson |18-22g KM) trltt sofort oln Stockkri,mpf dor Hintoroxlromitoton 
auf. Die UnlordrOcknng diosoa Krompfblkios gill alt Krllorlum fur ©loon antlkonvulslvon Effokt dor goprGflon Substniuon. 
Ergebnisso: 

Vorbindung 1-6: bel l.pM3obe: E 0M - <1,5 • 10 -i mol/kg 
bet p. o.-Oabo: E ow 1,6 • 10""* mol/kg 

BotsploM 

Boitlmmung der Krempfschwella 

Durch Infusion von lOOmg/kgPontolfoiol 

(Infusionsgoschwlndlgkoil von 36 ml/h) Ober clio Schwfinzvono troten all erstes Montana Krfimpf o (myoclonf sclio Zuckungon) 
boi Mflusen (18-22g KM) auf. Dio Veil lingo rung dor Infuslonsdauor (In a) bis zum Auflroton dor Krfimpfo im Vorglolch zu 
Konlrolltioron gilt oU Ethahung dor PontotroxolkrampfschwoUo und somit als onttkonvulslvor Effokt dor gopriifton Substanion. 
Ergobnlsso; 

Vorbindung I- 5: I. p. boi 5 • 10 ' 4 mol/kg: 20,4% Erhbhung dor Krompfschwollo 
Vorbindung 1*4: I. p. boi 5* NT 4 mol/kg: 19.4%Erh0hung 

BotsplelB 

8ostlmmungder orlontlerondon letaton Dosls 

Mfiuso (18-22 g KM) orhollon dio zu prufondon Subsianzon In Dosiotungon von 5 • 10 ' \ 10" und 5 -10" mol/kg t U. 24 Slundon 
post applicallonem wird dio LolalilM dor Tloro bostimml. 
Ergebnisso: 

Vorbindung 1*8: oLD grttftor ols 5 * 10"' 3 mol/k'i 

Belspleld 

Boitlmmung dor anelgetlichon Wlrkung mlt dom Hot Plato Toil 

Mauso |18-22g KM) wordon 30min nach Gobo dor Toslsubstnnzon auf dio Hoiiplotlo (hot plato) von 58*C gosolzl, und os wird d»o 
noaktionszcit auf dioson thormlschen Schmorzroiz bostimml. Eino Vorlilngorung dor nookiionszoit von subslanzbohnndoUon 
Tieron Im Vorgloich zu Konlrolltioron wird ols onatgolischor Effokt gowor tot. 
Ergebnisso: 

Vorbindung 1-2: p. o. boi 10 _, mol/kg: 90% Hommung (30min p. o.) 

Vorglolchswort: 

£natgin 55% Hommung 

Belsplel 7 

Beitimmung dor analgotitchon Wlrkung mlt dom Esslgsauro-wrlthlng Tost 

Durch i. p. Gebo von 0,6%lgor Essigsfiuro wordon boi Mftusen (18-22 g KM) Dauchdockenkrampfo (wn.hings) ausgolost. Als Mali 
fur dio WirkstSrko oinor Substanz diont di o Rodukiion dor Zahl dor wrilhing-Rooktionon bohondoltor Tn. -o im Vorgloich zur 
Kontrollgruppo. Nobon anolgotisch wirksomon Vorbindungon sonkon ouch vorschiodono ZNSwirksomo Vorbtndungon dio 
writhlngs. 

Ergobnisso: 

Vorbindung 1-2: p.o.boi 10~ J mol/kg 71,3% Hommung 
Vorglcichswort: 

Analgin: p. o. boi 10" 4 mol/kg 50% Hommung 

Belspleld 

Besllmmung dor Neurotoxlzlt&t mlt dem Drohstabmodetl 

Troiniorto Mause (18-22g KM) wordon nach Subslanzopplikation fur 1 min nuf don Orehsttb (5 Umdrohungon/min) gosotzt. Als 
MaS fur oino Substanzwir kung oilt das vorzoitigo Homntorfallon vom Orehctub. Dor proloktivo IndoK orgibt sich fits Quotiunt von 
TD M /EO w MEK. 

Ergebnis: 

Vorbindung I-8: TD W = M * lO^mol/kg; protokliver Indox - 36 
Vorgleichswert: 

Carbamazapin: TD W 2,2 * 10~ 4 mol/kg 
Protoktivor Indox » 5,1 

Betsplot9 

Applikotlonsformen 

Fiir dio Applikation warden untor andorom folgondo Rozepturon vorgoschlagon: 

Kapsoln . 
3-Aminopyrrol der aligomeinen Formol I wird in dor orfordorlichen Mongo in Polyothylonglykol suspondiert unci in oin^ 
Gelatinemischung der Zusammensolzung 

Golatino 1 Gowichtstoil 

Glyt-erol 5 Gowichtstoilo 

Waisyr 2 Gowichtstoil 
eingoarboitet. 
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Kapsetrt 

E» wlrd elno Mlachung mil folgondon Boatandlollon horgoHolU: 

Lectoso 5Gowlch(6lollo 
Kartoffolslflrko BGowlchtstollo 
MagnG&luimtoorot 1 GowtchteloN 
DiosomGemlsch wfrd cllo entsprochendo Mongo dor Substan: dor allgomolnon For mo 1 1 lugosolit. 

Die vorgonennton Bolsplele sollon dlo Erfindung nShor orlButern, olino slo otniusclu flnkon. Eb sind woltoro ZuboroHungon nls 
Dragoos, Teblotton, Lutsclibonbons, Qianvilot, Putvor, w&Rrlgo Susponslon, Sirup und dorglolchon mfigllch. 



